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• Severa l  chal lenges in  the supply of  organic protein feed  for  
monogast r ic  an imals :  
• Di f f i cu l t ies  to  ob ta in  o rgan ic  soybeans ,  and  a t  reasonab le  p r i ce .  
• Lack  o f  l egumes  w i th  the  su i tab le  amino  ac id  p ro f i l e .  
• The use  o f  conven t iona l  feed  in  o rgan ic  ag r i cu l tu re  i s  to  be  
to ta l l y  fo rb idden  f rom 2018 .  
• Europe needs to  develop sustainable farming systems  
based on local ly produced feeds .  
THE NEED FOR ORGANIC PROTEIN-FEED  
S E C T I O N  F O R  S U S T A I N A B L E  B I O T E C H N O L O G Y  
A A L B O R G  U N I V E R S I T Y  -  C O P E N H A G E N  
► Extraction of proteins from green biomass in a 
green biorefinery concept. 
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FEEDING QUALITY IN DRY PROTEIN PRODUCT 
Essential aminoacids for poultry 
g/kg DM     Arg Cys His Ile Leu Lys Met Phe Thr Val Total 
Soybeansa 31.4 5.8 10.1 18.5 29.3 26.2 5.2 19.7 15.6 18 179.8 
Red clover 26.8 2.5 10.8 23.5 39.4 26.8 8.5 26.5 20.1 28.2 213.1 
Clover grass 22.9 2.4 9.1 20.9 34.3 23.9 8.2 23 17.7 24.8 187.2 
Alfalfa 20.1 3.4 9 21.8 35.4 21.5 7.8 25.5 17.6 24 186.1 
Oilseed radish 23.4 4.7 10.1 21.7 37.3 25.4 9.1 25.3 19.2 26 202.2 
aSteenfeldt and Hammershøj, 2015. 
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PILOT SCALE EXPERIMENT 
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 18% DM 
 18% CP (of DM) 
 30% DM 
 16% CP (of DM) 
 8% DM 
 24% CP (of DM) 
 27% DM 
 32% CP (of DM) 
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PILOT SCALE EXPERIMENT 
• 4% of proteins in the fresh crop were 
recovered in the protein concentrate. 
• Dry protein product contained 30-35% 
of proteins. 
• Bottlenecks in the process: 
• Screw pressing. 
• Decanter centrifugation. 
• Next steps: 
• Feeding trial with laying hens. 
• Feeding trial with pigs. 
• Press cake will be tested as cow 
feed (Bio-value). 
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 Organo f ine ry  p rocess  can  p roduce  organic  prote in - r ich  feed  for  
monogastr ic  an imals .  
 Eff i c ien t  p rocess  a t  l abora to ry  sca le :  
• Up to  23% of  prote ins  recovered  i n  the  p ro te in  concen t ra te  
f rom red  c lover.  
• Yie lds  be tween  6kg and 13kg of  dry organic  prote in  
product  per  ton  o f  f resh  c rop .  
 Severa l  cha l lenges  to  face  a t  l a rge  sca le :  
• Opt im iza t ion  o f  the  sc rew p ress ing .  
• Improve  the  separa t i on  o f  p ro te ins  a f te r  the  fe rmenta t i on .  
 Good p rac t i ca l  exper ience ,  and  s takeho lders  l ook  fo rward  the  nex t  
s teps  fo r  Organo f ine ry  to  become a  rea l i t y  soon .   
CONCLUSIONS 
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